Samples from DSDP Leg 85 Sites 572-575 in the central equatorial Pacific were analyzed for palynomorph content; only those from Site 572 consistently yielded assemblages of Neogene-Quaternary dinoflagellate cysts. These assemblages are described and compared with coeval material from elsewhere in the world. Several of the 15 species identified are stratigraphically restricted, and comparison with published ranges suggests that they may provide worldwide stratigraphic indices. Nematosphaeropsis labyrinthea (Ostenfeld) Reid and identified species of the genus Impagidinium range from middle Miocene to Quaternary. Palaeocystodinium golzowense Alberti disappears in the middle Miocene and Pyxidiella simplex Harland is restricted to the basal upper Miocene. Operculodinium cf. israelianum Wall and Spiniferites bentorii truncatus (Rossignol) Lentin and Williams are Quaternary species. An increased abundance of dinoflagellate cysts in the uppermost Miocene at Site 572 is associated with the common occurrence of the diatom genera Thalassionema and Thalassiothrix, which are regarded as indicators of upwelling. The higher concentration of dinoflagellate cysts in this interval is related to the location of the site below the equatorial high productivity belt at a time of enhanced local upwelling in the eastern equatorial Pacific.
INTRODUCTION
One of the primary aims of DSDP Leg 85 was to recover undisturbed Neogene-Quaternary sediments in the central equatorial Pacific for detailed biostratigraphic analysis. This was accomplished using the newly developed hydraulic piston corer.
Previous attempts at recovering dinoflagellate cysts from equatorial Pacific sediments have proven unsuccessful (T. Saito, personal communication, 1982) . We have processed 101 samples from Sites 572-575 of Leg 85 for biostratigraphic analysis using standard palynological techniques (Neves and Dale, 1963; Doher, 1980) . The majority of samples (92%) from the central equatorial Pacific (Sites 573-575) were barren. However, all five holes drilled at Site 572, located at the eastern edge of the equatorial sediment bulge (Fig. 1) , yielded assemblages of Neogene-Quaternary dinoflagellate cysts (only 7% barren). Spores and pollen were absent throughout. Biozonal correlations produced by shipboard paleontologists that were based on foraminifers, nannofossils, radiolaεians and diatoms have been related (Barron et al., this volume) to the established magnetostratigraphy and chronostratigraphy of the central Pacific. This integrated stratigraphic framework was used to provide age assignments for the palynomorph assemblages recovered. Sample locations at Site 572 are plotted stratigraphically in Figure 2 , and the positions of productive samples are listed in Tables 1 and 2 
BIOSTRATIGRAPHY
Fifteen species of dinoflagellate cysts have been identified in the present study (Fig. 2) . The main species are figured in Plate 1.
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Most samples from Site 572 ( Fig. 2 
DISCUSSION
The biostratigraphy and paleogeographical range of Neogene and Quaternary dinoflagellate cysts are still poorly known. Pioneering work on Quaternary species by Rossignol (1962 Rossignol ( , 1964 Rossignol ( , 1969 in the eastern Mediterranean, and by Wall (1967 Wall ( , 1970 in the Caribbean and western Europe, has been augmented by studies on the Neogene and Quaternary palynology of the Black Sea and the North Atlantic, particularly offshore eastern Canada (see Reid and Harland, 1977; Williams and Bujak, 1977; Harland, 1978 , for reviews). We know of no comparable data from the equatorial Pacific, although Neogene and Quaternary dinoflagellates have been recorded in DSDP samples from off the coasts of southern California (Ballog and Malloy, 1981) , Mexico (Fournier, 1982) , and Peru (Wiseman, 1976) .
Dinoflagellate Ranges and Zones
There is no formal dinoflagellate cyst zonation for the Neogene and Quaternary, although Williams ( , 1979 , Williams and Brideaux (1975) , Gradstein and Williams (1976) , and Williams and Bujak (1977) have developed an informal scheme based primarily on material from offshore eastern Canada. Other informal schemes have been proposed by Manum (1976) for the Tertiary of the Norwegian-Greenland Sea, by Harland (1978 Harland ( , 1979 for the Neogene and Quaternary of the Bay of Biscay, by Costa and Downie (1979) for the Cenozoic of the Rockall Plateau, and by Piasecki (1980) for the Miocene of Denmark. Our floras correspond most closely to those from the Bay of Biscay (Harland, 1979) but are less diverse.
Palaeocystodinium golzowense was recovered solely from the middle Miocene at Site 572, which supports records (Alberti, 1961; Williams and Bujak, 1977; Williams, 1979; Harland, 1979) suggesting that the species became extinct in the middle Miocene. Pyxidiella simplex occurs only in the basal upper Miocene, confirming data from the Bay of Biscay (Harland, 1979 ) that indicate that this species is restricted to that stratigraphic level. Operculodinium centrocarpum also only occurs in the Miocene at Site 572, but the species is a common constituent of Quaternary pelagic sediments in many areas (Wall, 1967; Wiseman, 1976; Reid and Harland, 1977) and certainly ranges back to the Eocene (Williams and Bujak, 1977; Williams, 1979) . Nematosphaeropsis labyrinthea and three species of Impagidinium (I. paradoxum, I . patulum, and /. sphaericum) range from middle Miocene to Quaternary at Site 572, although /. paradoxum appears above the base of the succession. /. aculeatum, on the other hand, occurs only in the upper Pliocene and Quaternary. N. labyrinthea and /. patulum are known to range down into the upper Eocene in the eastern Atlantic (Williams, 1979; Costa and Downie, 1979) , but /. paradoxum and /. aculeatum first appear in the middle Miocene (Stover and Evitt, 1978; Williams, 1979; Costa and Downie, 1979; Harland, 1978 Harland, , 1979 . We record Spiniferites pseudofurcatus from the middle Miocene at Site 572 and the lower Oligocene at Site 574 (Table 2 ), but the species is known to extend into the Eocene (Klumpp, 1953; Sarjeant, 1970; Williams and Bujak, 1977; Williams, 1979) . O. cf. israelianum and S. bentorii truncatus occur only in the youngest sediment at Site 572, conforming with a Pleistocene age for these species (Rossignol, 1962 (Rossignol, , 1964 Wall, 1967; Wiseman, 1976) , although a comparable form of O. israelianum is recorded as ranging down into the lower Eocene (Williams and Bujak, 1977; Williams, 1979) .
Abundance and Diversity
The small number of species recorded here from the Neogene and Quaternary of the eastern equatorial Pacific is similar to the low diversity displayed by coeval pelagic assemblages from the Atlantic (Williams and Bujak, 1977; Williams, 1979; Harland, 1979) and off the Peruvian coast (Wiseman, 1976) . The common occurrence of Impagidinium aculeatum, I. paradoxum, I. patulum, and Nematosphaeropsis labyrinthea supports .the widely held view that these are tropical to temperate deep oceanic species (Reid and Harland, 1977; Wall et al., 1977; Harland, 1978 Harland, , 1979 . Uppermost Miocene sediment (140-170 m sub-bottom depth) at Site 572 yielded larger numbers of dinoflagellate cysts than samples from other parts of the succession (Fig. 2) , but there is no increase in diversity associated with this acme. The latest Miocene falls within a broader period (late Miocene to early Pliocene, 7.8-4.0 Ma) characterized at Site 572 by high sedimentation rates and the deposition of sediments with low carbonate contents (Pisias and Prell, this volume). These resulted primarily from high productivity as the site passed through the equator. The deposition of siliceous oozes resulted from the high proportion of siliceous microplankton and the apparently diagenetic dissolution of carbonate, which is indicated by the poor preservation of foraminifers and calcareous nannofossils. Dissolution was probably a consequence of the enhanced preservation of organic matter that resulted from the increased flux of biogenic debris to the seafloor. An increased input of organic matter is supported by the abundance of dinoflagellates. Subsequent oxidation of organic material during early diagenesis caused the dissolution of carbonate. Note: Age assignments as in Table 1 . Samples were identical to those used for pore-water analysis; see Stout (this volume) for further details of barren intervals. Number of specimens recovered are indicated in parentheses after each species.
The concentration of dinoflagellate cysts in Site 572 sediments cannot be related simply to the equatorial location of the site, since other Leg 85 sites yielded few dinoflagellates. Site 572 is unique among the sites examined, however, in having siliceous intervals characterized by sediments composed almost entirely of diatom species (particularly species of Thalassionema and Thalassiothrix), which are regarded as indicators of deep-water productivity and upwelling (Hasle, 1960; Hasle and de Mendiola, 1967; Bukry and Foster, 1973; Sancetta, 1982 Sancetta, , 1983 . Sediments of this type were deposited at Site 572 (Barron, this volume) during the late Miocene-early Pliocene (7.8-4.0 Ma) when the site crossed the equator and in the middle Miocene (13.0-11.8 Ma), which was an interval of high biogenic silica accumulation throughout the equatorial Pacific (Leinen, 1979) . The occurrence of upwelling diatom assemblages has been related to periods of expanded Antarctic glaciation causing increased gyral circulation and increased upwelling throughout the eastern equatorial Pacific (Keller et al., 1982) . We suggest, therefore, that Site 572 falls geographically in a broad area favorable to dinoflagellate productivity, but that during the latest Miocene (a period of enhanced upwelling) when the site was located immediately below the equatorial high productivity belt, there was a significant increase in the flux of dinoflagellate cysts to the seafloor. 
